INTRODUCTION {#s1}
============

"Evidence-based practice" (EBP) conducted in the health and medical field refers to clinical decision-making based on the best available external clinical evidence, and on individual clinical expertise[@r1]^)^. The health and medical profession is a practical field of scholarship; hence practical technique, theory, and research should all be developed together. When the newest information from systematic research is applied in the clinical field, it can be referred to as client-centered medical service[@r2]^)^. However, the use of research findings in the practical field is not very common. Smith[@r3]^)^ stated that only 15% of clinical services use objective evidence based on research. Gwendolijne et al.[@r4]^)^ stated that, although doctors practicing in hospitals have a positive attitude towards research, only 5% of them actually make use of scientific research findings when making clinical decisions. From these results, we can infer that there are barriers to applying scientific research findings in the clinical field. Some difficulties present themselves regarding the application of research: for example, lack of time because of the overload of work; environmental factors, such as lack of organizational support; lack of understanding of evidence based on practice and research; personal factors, such as the lack of ability to search for study articles; research factors regarding the quality of published articles; and how the results of the research are communicated[@r5],[@r6],[@r7]^)^. However, because there are numerous professions within the health and medical field, it is very important to research the barriers according to the types of professions that have not been actively making use of research materials. Research has been performed on occupational therapists and on nurses[@r5], [@r8]^)^, but no research has been performed specifically on physical therapists. Since practical physical therapy is performed on patients in the clinical environment, significant evidence-based practice also needs to be conducted in the clinical environment. The application of evidence-based practice is an important part of clinical decision making when providing evaluation of rehabilitation and therapeutic services[@r9]^)^.

Therefore, the purpose of this research was to investigate the most effective way that evidence-based practice can be performed in conjunction with the actual activities of physical therapists. Investigation also needed regarding the differences in barriers to the use of research findings by physical therapists in evidence-based practice.

SUBJECTS AND METHODS {#s2}
====================

The subjects of this research were physical therapists employed by hospitals that agreed to cooperate with the research in B city. A questionnaire survey was conducted in the period from September 2014 to October 2014. The participants were asked to fill up their response in structure questionnaires. Two hundred copies of the questionnaire were distributed, of which 163 copies were completed and returned, giving a recovery rate of 81.5%. The purpose of the research was explained to the participants, and instructions were given on how to answer the questionnaire. This study complied with the ethical principles of the Declaration of Helsinki and all participants signed a written consent that explained that participation was voluntary, the withdrawal procedure, and confidentiality of the information. It was stipulated that the information collected by the questionnaire would not be used for purposes other than the research for this project. To examine the barriers to using research findings, the Barriers to Research Utilization Scale that was founded by Funk et al.[@r10]^)^ was used. The questionnaire was made up of 6 research items, 8 physical therapist items, 6 presentation items, and 8 setting items, a total of 28 items. For every items, a Likert scale was used. Responses ranged from 1 point indicating "not at all" to 4 points indicating "very much". A higher score indicated a higher barrier level to using research findings. Cronbach's alpha of reliability was 0.93. The content validity of the questions was tested using an expert panel (n=5). Each expert panel member evaluated the items for content validity on a 5-point scale. All item scores were greater than 0.80. The range of the content validity index (CVI) was 0.80 to 1.0. The average scale content validity index (CVI) was 0.92. So, the content validity of the Barriers to Research Utilization Scale used in this study was supported by the content validity index (CVI). SPSS (ver. 21.0) was used to conduct statistical analyses, and the significance level used in the analysis was 0.05. Descriptive statistics were calculated for general and clinical characteristics, barriers to using research findings, research related activities, and recognition and performance of evidence-based practice. The differences in the barrier level to using research findings according to the general characteristics of the result were analyzed using the t-test, and ANOVA, and Scheffe's test was used as a post hoc test[@r11]^)^.

RESULTS {#s3}
=======

The results of the barriers to using research findings by the physical therapists in a hospital environment are shown in [Table 1](#tbl_001){ref-type="table"}Table 1.Barriers to using research findings (N=158)Type of barrier\
(Mean)Barrier itemsMeanSDN^\*^%Rank\
orderResearch: Qualities of the research (2.3)The literature reports conflicting results2.20.64025.319The research has methodological inadequacies2.20.74427.815The research has not been replicated2.40.76742.48The conclusions drawn from the research are not justified2.10.53320.923Research reports/articles are not published fast enough2.20.74427.815The physical therapist is uncertain whether to believe the results of the research2.50.88352.56Physical therapist: The physical therapist's research value, skills, and awareness (2.1)The physical therapist is unwilling to change/try new ideas2.10.84729.721The physical therapist feels the benefits of changing practice will be minimal2.20.74729.719The physical therapist does not see the value of research for practice1.90.6148.928The physical therapist sees little benefit for self2.00.72717.127There is not a documented need to change practice2.00.73421.526The physical therapist is unaware of the research2.30.86943.711The physical therapist is isolated from knowledgeable colleagues with whom to discuss the research2.30.86138.613The physical therapist does not feel capable of evaluating the quality of the research2.30.866138.613Presentation: Presentation and accessibility of the research (2.5)The research is not reported clearly and readably2.50.88453.25The relevant literature is not compiled in one place2.30.75635.412Implications for practice are not made clear2.70.811069.61Statistical analyses are not understandable2.40.77144.99The research is not relevant to the physical therapist's practice2.40.76943.79Research reports/articles are not readily available2.40.87849.47Setting: Setting barriers and limitation (2.3)The physical therapist feels results are not generalizable to own setting2.70.810163.92The physical therapist does not feel she/he has enough authority to change patient care procedures2.10.74327.224The physical therapist does not have time to read research2.20.74729.715The facilities are inadequate for implementation2.60.89258.23There is insufficient time on the job to implement new ideas2.50.88755.14Administration will not allow implementation2.10.73622.821Physicians will not cooperate with implementation2.20.74327.215Other staff are not supportive of implementation2.00.62113.325Total (2.3)\*Reporting item as a moderate or great barrier, †Barriers were classified as being characteristics of physical therapist, the setting, the research, or its presentation. The average score of the barrier level to using research findings was 2.3. The greatest barrier among the research, physical therapy, presentation and setting categories was presentation, 2.5. The physical therapy category had the lowest score, 2.1. The average score of the items was 2.7. "Implications for practice are not made clear" was the biggest barrier to using research findings. This was followed by "The physical therapist feels results are not able to be generalized to his/her own setting" at 2.7. On the other hand, the average barrier scores that were ≤ 2 included "The physical therapist does not see the value of research for practice" at 1.9; "The physical therapist sees little benefit for self" was 2.0; and "There is not a documented need to change practice" was 2.0. These three items are in the physical therapist category. The effects of physical therapist's general characteristics and clinical characteristics on the barriers to using research findings are shown in [Table 2](#tbl_002){ref-type="table"}Table 2.Differences in barriers to using research findings by characteristics of participants (N=158)VariablesDivisionN (%)Mean±SDGenderMale103 (65.2)2.2±0.5Female55 (34.8)2.3±0.3Age (years)\*≤2419 (12.0)2.5±0.325--2961 (38.6)2.3±0.530--3452 (32.9)2.2±0.535≤26 (16.5)2.4±0.3Education\*†College^a^39 (24.7)2.5±0.4University^b^72 (45.6)2.2±0.4Graduate school or more^c^47 (29.7)2.2±0.4Hospital typeUniversity hospital51 (32.3)2.3±0.4General hospital81 (51.3)2.2±0.4Rehabilitation hospital21 (13.3)2.5±0.3Clinic5 (3.2)2.3±0.5Working placeModality room27 (17.1)2.2±0.5Exercise room116 (73.4)2.3±0.4Manual therapy room15 (9.5)2.3±0.5Assigned patientMusculoskeletal58 (36.7)2.3±0.5Adult neurology86 (54.4)2.3±0.4Pediatric neurology14 (8.9)2.2±0.2Career (months)≤1223 (14.6)2.2±0.613--3634 (21.5)2.4±0.437--6028 (17.7)2.3±0.561≤73 (46.2)2.2±0.4Professional satisfaction\*‡Very dissatisfied^a^4 (2.5)2.2±0.1Dissatisfied^b^34 (21.5)2.5±0.3Satisfied^c^107 (67.7)2.2±0.4Very satisfied^d^13 (8.2)2.0±0.5\*p\<0.05. †: a\>b,c by post hoc test, ‡: b\>d by post hoc test. Age (p\<0.05), educational level (p\<0.05), and professional satisfaction (p\<0.05) all demonstrated significant relationships with the barriers to using research findings. Participants 24 years old and below had the highest barrier score, while participants in the 30--34 year age bracket had the lowest barrier score. In the educational level category, college graduates had significantly higher barrier scores than those with a bachelor's or master's degree. In the case of professional satisfaction, the barrier score was lowest among those who reported the highest satisfaction; on the other hand, the barrier score was the highest among those who reported the lowest satisfaction ([Table 2](#tbl_002){ref-type="table"}). The research-related activities of the physical therapists regarding the barrier level to using research findings are shown in [Table 3](#tbl_003){ref-type="table"}Table 3.Barriers to using research findings by research-related activities of participants (N=158)VariablesDivisionN (%)Mean±SDMembership of physical therapy academyYes153 (96.8)2.37±0.4No5 (3.2)2.3±0.2Division of membership academyMusculoskeletal47 (29.7)2.4±0.4Neurology103 (65.2)2.2±0.4Others3 (1.9)2.2±0.1None5 (3.2)2.3±0.2Attendance of academic conference in recent 2 yearsYes144 (91.1)2.3±0.4No14 (8.9)2.3±0.4Presentation in academic conferenceYes44 (27.8)2.3±0.4No114 (72.2)2.3±0.4Publication of research articleYes42 (26.6)2.2±0.5No116 (73.4)2.3±0.8Research participation in clinical research\*Yes55 (34.8)2.2±0.4No103 (65.2)2.3±0.4Frequency of reading research article\*†Never^a^19 (12.0)2.5±0.3Several times per a year^b^81 (51.3)2.3±0.4Monthly^c^23 (14.6)2.1±0.5Biweekly^d^13 (8.2)2.1±0.2Weekly^e^22 (13.9)2.1±0.5Taken research courseYes104 (65.8)2.2±0.4No54 (34.2)2.3±0.4Support of manager to use research\*Yes47 (29.7)2.1±0.5No111 (70.3)2.3±0.4Experience of participating research conferenceYes81 (51.3)2.2±0.4No77 (48.7)2.3±0.4\*p\<0.05. †: a\>e by post hoc test. There was a significant relationship between the barrier level and "Research participation in clinical research" (p\<0.05), "Frequency of reading research articles" (p\<0.05), and "Support of manager to use research" (p\<0.05). The analysis revealed that the barrier score of participants in clinical research was lower than the barrier score of the participants who did not participate in the research; and those who never read study articles had a higher barrier score than those who read study articles weekly. Furthermore, those who answered that they had no support from their managers to use research in the physical therapy room had higher barrier scores than those who received managerial support. The effects of evidence-based treatment according to recognition and performance of physical therapists on the barrier factors to using research findings are shown in [Table 4](#tbl_004){ref-type="table"}Table 4.Differences in barriers to using research findings by level of recognition and performance for evidence-based physical therapy (N=158)VariablesDivisionN (%)Mean±SDRecognition\*†Never^a^9 (5.7)2.1±0.4A little^b^66 (41.8)2.4±0.4Moderate^c^58 (36.7)2.3±0.3Very well^d^25 (15.8)2.1±0.5Performance\*‡Never^a^8 (5.1)2. 2±0.7A little^b^53 (33.5)2.5±0.3Moderate^c^74 (46.8)2.2±0.3Very well^d^23 (14.6)1.9±0.5\*p\<0.05. †: b\>d by post hoc test, ‡: b\>c,d, c\>d by post hoc test. The recognition level of evidence-based practice (p\<0.05) and the performance level (p\<0.05) showed differences the barrier score to using research finding.

DISCUSSION {#s4}
==========

Among the barriers to using research findings, the item that had the highest barrier score was "Implications for practice are not made clear" followed by "The physical therapist feels the results are not generalizable to his/her own setting". These results are very similar to those of a study in which nurses were subjects of the research[@r5]^)^. The physical therapist category score was the lowest at 2.12. Generally, scores of 2 points and below are not considered barriers − "No barriers to using research findings". The items scored at 2 points and below included "The physical therapist does not see the value of research for practice", "The physical therapist sees little benefit for self", and "There is no documented need to change practice". These 3 items are in the physical therapist category. The low barrier score of the physical therapist category (which includes the value and recognition of the physical therapist regarding the research) has a very positive effect on the use of this research. Because physical therapists are the subject of this research, changes in value and recognition on the part of the therapists is not easy. In contrast, items in the research, presentation and setting categories could be corrected in a short period if efforts were made.

Analysis of the results of barriers to using research findings regarding the general characteristics of the physical therapists revealed that participants aged 24 years old and younger had the highest barrier scores. It is probable that this is because therapists who are 24 years old and younger usually depend heavily on guidelines in their practice, so they are less inclined to use research findings. Physical therapists who are 34 years old and older also had a high barrier score because their greater clinical experience reduces their inclination to use research findings in the decision making process on behalf of their patients. This result parallels the results of the research of Cameron et al.[@r12]^)^ and Dysart & Tomlin[@r13]^)^. Melnyk et al.[@r14]^)^ also stated that as the therapists have more experience when their clinical careers, they tend to rely more upon their own existing knowledge or experience in treating their patients. As regards educational level, the college graduates had higher barrier scores than those who had graduated from university or postgraduate school. Compared to the curriculum of junior colleges, it is understood that the curriculum of universities and other higher education centers weights the importance of reading study articles, understanding research methodologies, and understanding the relationship between practice and research. Hence, to improve the quality of physical theory, and to apply evidence-based physical therapy, there needs to be arrangements to educate physical therapists to read, study, and evaluate study articles. In addition, the physical therapists who reported satisfaction in their job had lower barrier scores than those who were not satisfied with their jobs. Therefore, it is desirable to improve the job satisfaction of physical therapists, rather than simply emphasizing the application of study results. The results demonstrate that the more experience physical therapists had in clinical research participation, the greater their frequency of reading research articles, and the higher the level of support they received from managers to use the research, the lower the barrier score becomes. However, the physical therapists who participated in clinical research amounted to only 34.8% of the sample, significantly lower than physical therapists in the Netherlands, 61.7%[@r4]^)^. The percentage of physical therapists participating in clinical research was also lower than the percentage of occupational therapists at 40.2%[@r8]^)^. This demonstrates the need for active participation of therapists in the research. Among the physical therapists who were the subjects of this research, 52.5% answered that they were aware of evidence-based practice, and 61.4% of them were putting it into practice. Hence the nurses cited previously had relatively higher levels of recognition and performance[@r5]^)^. Those physical therapists who had high recognition and performance of evidence-based practice demonstrated a lower barrier level to using research findings, indicating that more emphasis should be placed on education to improve the recognition of evidence-based practice for the application of research results.

From the results described above, it can be concluded that the age, educational level, and professional satisfaction of physical therapists are major factors influencing barriers to using research findings. Among the items that were related to research, participation in clinical research, frequency of reading research articles, and support of managers to use research, affected the barrier scores. Hence, we conclude that to improve the utilization of research findings, there is a need to provide continuous education, and more opportunities should be created to allow participation in research and environments where research results can be applied.
